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FORMS OF C,LOUDS. 
On several occasions the Editor has stated that there is 

prohahly no peculiar form of motion that  is pussible for a 
gas that  may not he found illustrated in some meteoro- 
logical phenomenon and many of these forms are visilily 
illustrated in the ordinary clouds themselves. Numerous 
students of cloud forms have, during the past two hundred 
years, described the great cumulus clouds, from whose tops 
there stream forward a haze which stretches many niiles in 
the approximate direction toward which the thunderstorm is 
moving. I n  the early part  of the present century the btudy 
of these overflows was a favorite topic with Espy, Daniell, 
Dalton, and other observers. This overflow from the top of 
the cloud is mechaiiically similar to the gentler overflow of 
+ny current of air on itself when i t  ha8 risen higher than i ts  
position of equilibrium. Similar civerflow currents art, fre- 
quently to be observed in the rivers and tlir oceans, and there, 
as well as in the atmosphere, we niay oliserve the phenomena, 

soniewhat greater than at Jacksonville. The duration of the 
storm a t  Savannah was ahout 3 hours, aucl the average veloc- 
ity during that time was 55 miles per hour. 

The storm passed to the westward of Charleston, and though 
the wind a t  that  station attained a velocity of 63 miles per 
hour for five minutes, but little damage \vas done. A velocity 
of 50 niiles per hour prevailed continuously froin 1.10 to 2.10 
p. m., nod an average hourly velocity of 44 niiles prevailed 
from 12.45 to 3.30 p. in. The total fall in pressure aniounted 
to hut .4 inch, all of which liad heen recovered by 7 o'clock 
p. ni. 

North of Charleston the storni winds appeared to climinish in 
strength. There are no Weather Rurean stations directly in 
the path piirsiied liy the storm between Charleetun and Rich- 
mond, although i t  must have passed within 30 or 40 miles of 
tlie IVeiLther Bureau station a t  Raleigh. Tlie wind register 
a t  tlie last-named place showed a maximum velocity of oiily 
26 miles, and the greatest hourly velocity was hut 23 miles. 
A t  Charlotte, about 120 miles west-southwest, tlie maximum 
velocity was also 26 miles. Here a gust preceded the storm 
proper hy about an hour, the wind in the interval being nl- 
most calm. The greatest hourly velocity a t  Charlotte was 20 
miles. 

A maximuni velocity of 34 miles per hour was recorcled a t  
Lynchhurg, Va., another station on the western side (of the 
storm's path, and the greateet hourly velocity was 26 miles. 
At Norfolk on the eastern side, and a t  about tlir siinie die- 
tance from the storm cen ter, a maxininm velocity of 38 miles 
was registered ten niinutes later than the time of maximum 
velocity a t  Lynchburg. While the ninxiniuni velocity a t  Nor- 
folk was hut slightly greater than a t  Lynchbarg, tlie velocity 
of the ~ i n d  on the average for the six hours rntliiig micliiiglit 
of the 39th was exactly twire as great as a t  Lynchhurg. No 
safe conclusion can lie drav n from this fact, honever, since 
the ratio of the wind v~loci ty  a t  Lynchburg to that of Nor- 
folk is about as tlie nunibrrs 4 to 10. 

The storm center evidently passed slightly to tlie westward 
o f  Washington. Tlie mind gradually incrrasrcl in violrnce, 
reaching a niaxiniuni velocity of 66 miles per hour for five 
niiiiutes a t  11.15 p. ni., and niaintaiiiing an average velocity 
of 56 miles from 10.40 1'. 111. to 11.40 p. in. The wind was 
remarkable for this locality both on account o f  i ts  duration 
and the high velocity attained. The trees io the city and 
subnrhs sufl'ered greatly, although in  sheltered places little 
damage was done. A t  the Dnlecarlia Rescrvoir (a sheet IJf 

clue to tlir fact that  two currenh are flowing in nearly opposite 
directions while the 1)oundary surface lietweeii them Ijecomes 
nirchanically unsta1)le and is, therefore, thrown into a great 
varivty of curves,  wave^, a i d  breakers. JVlien the horizontal , motions of upper and lower layers are strongly opposed to 
each other and especially when there is a thin stratum of 
interveiling quiet air the rnediari layer is thrown into a move- 
ment like that  of a series of horizontal rolls which remain sta- 
tionary if the upper and lower winds are equal, but ordinarily 
move along slowly in the direction of the stronger current. As 
they advance their movements sometinies become slower until 
finally the rotary motion practically ceases and the clouds, 
having diminished to a very small size, glide smoothly and 
slowly as if along down a gently inclined plane. If the de- 
scent is rapid, t h e  clouds dwindle away and disappear more 
rapidly, Iiut if it is very slow, they niay extend for a hundred 
miles a8 a sheet of the most delicate cirrus or cirro-cumulus, 
or if they are lower down, alto-cuiiiulus. Sometimes we lose 

water a little less than an eighth of a niile wide) the efl'ect of 
the increased velocity of the wind, caused by passing over a 
water surface, is plaiiily seen. The north bank of the reser- 
voir is lined with a grove of pine trees alwut 6 inches in 
diameter. Prohnhly 80 per cent of the trees on the northern 
edge of tlie reservoir were broken off 10 to 15 feet above 
ground, while the destruction a t  snnir distance inland from the 
water was not iiinrr thnn about 5 prr cent. 

The \vind a t  Baltimore, 40 miles east-northeast of Wash- 
ington, was less violrnt than a t  the last-named place, the 
masiniuni velncity for five minutes being hut 36 miles per 
11 011 1'. 

At, Harrisl)nrg, Pa., the winds were even more violent for a 
short period tliari at  1V:tRhiiigtoii. The niaxiniuni velocity 
of  72 miles per honr occurred n t  1.10 a. ni., two hiiiirs, lack- 
ing five niiiiutes, later than at  Wiisliiiigton. This ~vould give 
the btoriii a rntr of progression nf nver 50 niiles per htJllr, 
sciniewhat greater than the average velocity over the entire 
coiirsr. 

The greatest average hourly velocity a t  Harrisburg was 47 
miles fur one hour ant1 45 miles for two hours. 
In struinental records of wind velocity 1 between Harrisburg 

a n d  Lake Oiitario are wanting, I)ut from reports of daniages 
hg wind a t  i!iterniediate points it is inferred that  there was a 
decided lull in the violencr of the storm while passing 
thrnugh northern Peiinsylvania and central New York, fol- 
lowed Iiy n renewal of activity in Cayuga and Cortlaud coun- 
ties, New York. It passed thence to the St. LawrenceValley 
as a n  ordinary rain and wind storm. 

C'oaiparisoii o f  the relative wind velocities on the two sides 
of the hurric~iiie can not well 1)e made. The nunilier of self- 
registering wind iustrunients iii tlir storm's path was quite 
smaI1, and 1111 )reover there is considerahle uncertainty regard- 
ing the exact position of the area of lowest pressure. Local 
differences o f  a~ienic~nieter exposnre also prevent co~nparison 
o f  wind velocities except under the most f:tvorahle circum- 
stancw. Tlie niaximnni vplocitirs recordecl near the center 
of t h r  storin as a t  Jacksonville, Savnnnali, \Vashington, and 
Harrisliurg were the highest ever known. 

It may also he iutrresting to n(JtP that  though the storm 
passed iiorthwartl thruugh nearly 15O of latitude it8 easting 
was Init :?..5O. The genernl COlll'SP of West Iiidia liurri- 
canrs after 1)assing the lower latitudes is northeasterly. I n  
the prrseii t case the pressure distril~ution to the eastward 
seemed tu give the storm a more northerly direction of motion. 

NOTES BY THE EDITOR. 
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sight of the origin of the descending layer of air and the oh- 
server recognizes only a lower quiet, mass of air above which 
anot,her is rapidly gliding. 

Wlieiiever a11 obstacle interferes with the niovein~ii t of tli~’ 
air i t  is thrown into a series of distorhances which niay either 
he a gentle rise and overflow or of the nature of horizontal 
rolls or of the simpler structure represented liy the stniiding 
waves hehind an olJstacle in the current of a river. In the 
latter case the wave foriiiation is oftentinies invisilile, Init 
sonietimes the air is thrown iip high enough, and cools hy ex- 
1mnsion low eiioiigh, to form a cloud a t  the sunimits o f  the 
snccessive waves. I11 most cases euch formations are atteuded 
with a niixt,ure of the upper and lower layers of air mithin 
each whirl or wave; if in such cases the air that  is d r a w n  in 
has an abundance of moisture, a cloud is fornird which, hon - 
ever, diniiiiishes as i t  proceeds further to the leeward, ov ing 
to tlie steadily increasiiig proportion of drier air and the ah- 
sorption of heat radiated from si111 or earth. In other cases 
the g e n t ~ a l  eqnilihrium of the atmosphere is so near to the 
condition of unstal>le eq~iilihriuni that  a cloud which is ~111all 
 hen first formed a t  the location of the first wave heconies 
larger as it advances to the leeward and, finally, breaks 111’ 
into a iiiass of small rolls and clouds that constitute a con- 
tinuous horizontal layer of stratiis clonds and, finally, miles 
away, develops rain. The careful observer will find ahnnclant 
illustrations of these processes, and that, too, as frequently in 
the torrid zone and tropics as in the temperate zone and polar 
regions. Anioiig the special con trihutions in this nuniher of 
the REVIEW RIr. Proctor describes the horizon tal rolls seen 
by him among the high lalid8 of western North Carolina. In 
his Preparatory Studies, and still more fully in the Ameri- 
can Rleteorological donrnal, Vol. VIII ,  pp. 2.50-264, the Editor 
has given details of many forms of “overflow clo~ids,” and in 
a memoir on the classification and nomenclature of cloudp 
he has given these their proper place. To tlie weather fore- 
caster they are exceedingly useful as indications of approach- 
ing storm. 

The following note 1)y RIr. John Aitken, dated Rinrch 35, 
1S96, and published i n  the Proceedings of the Royal Society 
of Ediahnrg, is here inserted as showing still another view of 
the same sulJject : 

There are two p i n t s  cniiiiectetl with clou(Is on M liirh I H ish to malic 
a few remarks. The tirst is on the  classification of  clonds, ani1 the 
secon(1 on the niannrr in w1iic.h certain furms nf cl(iui1s are proclu~~vl. 
I t  may be as well ti, reinark :it the CJlltSrt that 
those of a n  “ nutsiiler,” lwing in a ilel)artmeiit of 
the  a l i t e r  has given ) l i l t  little attention, xiid t l i  
with the vien (Jf calling attentiun uf sliecinlists and getting thvir 
opinion o f  the  su1)jec.t. 

It al)pears to nie tliat in  cdassifying clouds they ought, firbt of all, to 
lie (livideil into two great c1;isat.s. In the one class should 1)e plaveil all 
the  clonils in the  1,rncess of fortnathjt, and in  the  other thme ; t i  the  
prncess of decay. Tlie two classrs might ) )e  callerl-cZo~78 in fo?*nt(tliou 
ant1 cluurla in decfcy. We niay take cumnlus clourls as an examI~le o f  
the  former ani1 ninilms of the latter. My ohservatinns made in tlie 
clouds theinsel\ es h a r e  sho\\n that there is a difference in the struc- 
ture of these tilo classes of clouds. I n  clouds in  formation the n a t r r  
particles are much sniallrr ant1 far more numernns than in cloutls in 
decay, and while tlie particles in clouds in decay are large enorigh to be 
seen with the unaided eye when they fall on a prnperly lighted niicri~tn- 
eter, they are so small in clourls in forniation that, if the  condensation 
is taking place rapiilly, the liartides can not be seen n ithout the aid of 
a lens of considerable magnifying power. I n  the former case the num- 
ber of particles falling per square millimeter is small, while in  the  lat- 
ter  they are so numerous that it is inipossible to count them. 

It appears that  one good end might be served by adopting this classi- 
fication. It would direct t h e  attention of observers more to looking on 
t h e  processes going on in decay for a n  ex lanation of many of the forms 
observed in  clouds. I n  most books on cEuds, when describing the  dif- 
ferent shapes of clouds, it is almost always assumed that  they are  in 
the process of formation, and t h e  whole explanation of the shapes 
taken by the  clouds is founded nn this suppositinn. Now it is very evi- 
dent that  very many clouds are in the  process of decay, and their 
fornis can only be euplainetl by t h e  processes going on miller these 
conditions. 

This brings me to the  second point in  this communication, namely 
the manner in  which ripple-marked cirrus clouds are produced. The 
explanation which has generally been arcepted of the  formation of 
this form of cloud is that  the  ripple marking are due to the general 
movements of the air giving ribe to a series of erlrlies the axes of the 
eddies heing horizontal, and roughly arallel to each other. I t  is very 
evident tliat the  air revolving rouncl tRese horizontal axes, that  is, in a 
vertical plane, n ill a t  the lower part of its path be subjected to com- 
pression, and a t  the upper part to expansion. The result of this will 
evidently be, supposing the air to he nearly saturated with moisture, a 
tendency for cloudy condensation to take place in the air at the  upper 
part of its path, and it is this cloudy condensation in the  upper part of 
the ecltlies that  is supposed to produce the  ripple-like cirruh; each rip- 
ple inark indicating the  upper part of an eddy. One o1)jection I have 
always held to this explanation is, that it  is difficult to imagine that 
the  ina all amount of elevation and consequent expansicin and cooling 
could give rise to so dense a n  amount of clouiling as is generally ob- 
served. Any clouding protlucecl in  this way one would expect to be ex- 
tremely thin ani1 filmy. I liave for the  last few years made frequent 
observations of these clouds, and I have to admit that I have never 
once seen them in the  process of formation, or seen one appear in a 
clear sky. I n  all cases that  have come under niy observation, these 
ripple clouds have been clouds in decay. They are generally formed 
out of some strato-cirrus or similar cloud. When we observe these 
strato-cirrus in  fine weather, it  will be founcl that  they frequently 
change to ripple-marked cirrus before vanishing. The process of their 
formation noulrl seem to be: The strato-cirrus gradually thins away till 
it  attains such a depth, that  if there are any eiltlies a t  their level, the  
eddies break the btratus cloud up into parallel or nearly parallel masses, 
the  clear air being drawn in between the  eddies. It will be observe11 
that  thih esplanation re uires the  eddies, but not to produce the cloud- 
ing, only to explain theZreaking up of the  uniform cirrus cloud into 
ripple cirrus. 

One thing which snpports this explanation is that  lenticular-cirrus 
are frequeiitly observed with ripple markings on one or more sides of 
them just where t h e  cloud is thin enough to be broken through by the 
eddies. If we watch these lenticular formed clouds under these con- 
ditions, we frequently see the ripple markings getting nearer and 
nearer the  center as t h e  cloud decays; and at last, when nearly dis- 
solved, t h e  ripple marking will be seen extending qnite across the 
cloud. I t  seems probable that “mackerel” and other cloud fornis niay 
be Iiroduced in the same way. 

The shapes which these cirrus assume are much inore varied than 
is generally supposed. I lately observed a most interesting forni in 
the  south of France while the  mistral was blowing strongly. There 
were a few cirrus in  the  sky a t  the  time, and one of these was rapidly 
Iieing broken up into irregular ripple forms, hit a t  one point there was 
formed a most perfectly cylindrical-shaped piece, its length being 
about t\\enty times its diameter. Tlie whirling effect of the eildy was 
very evitlent by the  circular streaking of the  clouding. Further, this 
cloud was evidently hollow, that is, t h e  interior was filled with clear 
air, as tlie cloud was thiiiest along the axia, and it had all the appear- 
ance of a revolving tube of cloudy air. 

I t  is not contendeql here that  ripple clourls are never produced in the 
manner nhich has generally been acceptetl, nnly that SO far as the 
writer’s OhserVationS go they have never been ohserved forming in  the 
ninnner supposed. It is hoped that others will pnt the  explanation 
here offere(1 to the  test of ol~serrntion, and it is I)rincil)ally with a view 
of getting others to repeat the observatiuns that this has lieen written. 

These conclusions as to the formation of cirri 1)y the decay 
of stratus harmoiiize perfectly with the ol~servations and 
piblicatioiis of the Editor, and he hopes sooii to print in the 
h l o N T H L Y  WEATHER REL~IEW the alifwe mentioild memoir on 
the sii1,ject of clouds and their ~iomenclature, as read a t  the 
Springfield meeting of the A. A.  A. 8. in August, 1895. Rlean- 
\! hile the following thonghts may he stiggestive to those who 
are stuclying the local clonds in connection writ11 the Daily 
Weather Rlap. The denser air that, is near the ground on 
the iiorthwest and west sides of a symmetrical circular area 
of low pressure pushes under the warmer, lighter air on the 
southeast and south sides ; the latter is banked up a i d  pushed 
eastward, and being lifted up overflows, mostly toward the 
east, hut a little toward the west. The heavy rains on the 
south and east sides of the low locate the region where the 
uplifted air is piled up highest and forms the thickest cloud 
layer ; immediately below these rain clouds the wind is still 
from the southeast and south, but the clouds themselves Itre 
flowing from soiiie point between the south and west. This 
cloud layer froni the southwest is flowing over a lower wind 
from the south or east, or eveu northeast, and, therefore, the 
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interference of these cnrrents a t  the intermediate surface 
lireaks up the lower surface, or p ~ r h a p s  even the whole of t h e  
horizontal wedge of clesceiirling stratus, into rolls (or cumnlo- 
stratus stretching horizontally i n  imitation of rolls) whose 
axes stretch from some northerly point to the oppcisite sonth- 
rrly point; tlir exact trend depeiids upon tlie relative strength 
of the iipper nnd lower current. If tlir l o w r  is the stronger, 
the trend will be southeast rnthrr tlian southnest, and ae 
stronger winds are nearer the lowest pressure, therefore the 
trend nil1 vary with the distance from the center of low pres- 
sure nrourtd which these winils and clouds are circulating. 
If this cmter is near a t  hand and bears northwrst from t h e  
ohserver, and i f  it is moving eastward, a i d  especially if tlip 
olmerver's wind is south and t he  lowpr cloud motion from the 
soutli~vret nliile the trend of tlirse CIUIICI rolls, or the perspec- 
tive vaiiisliing point of the lxwallel s t r ie  on the lower surface 
o f  the shert o f  stratus above the n l w r ~ e r  1)e east aiid west. 
then the reginn of heavy cloud niid rain wi l l  prnhably not 
move o r  extend southward to his station, hut passing eastward. 
will pndx~ldy keep to the north of him. If the harom~tr ic  
depression is a long trongh, thew rfilations are riindified and 
the raiii niay reach him. If the treiid of  the nsrfi of  the  roll^ 
is from southwest to nortlieast ;ilid is thrn sooil ol)served to 
c l iang~ so a s  to become northwest and southeast, this indi- 
cates that  the clearing region is rapidly appr~aching  with its 
cooler air and that  there is less prospect o f  rain. 

But tis these phenomena are affected hy the topography of 
of the surruunding country, therefore snch rules for \%'SSh- 
ington may not apply strictly to another locality, am1 the 
Editor nil1 he pleased to puhlish such rules as others may 
hare ded wed. 

HOAR FROST ESPECIALLY RICH IN NITROGEN. 
(Trau-lnted from A.  L m c A h T e b t  in Ciel et Terre, XVII .  p 54 ) 

Rfessrs. I'etermann and Graftiau in a nirmoir, pul)lidied I y  
the Acacleniy of Sciences of Belgium, and rntitlecl Rc~searchc~e 
011 the C'omposition of the Atmosphere, deii~oiistrate tlie 
special riclinrss of hoar frost in nitrr)genons compounds, and 
dr:tw attentiou to the important part  that  hoar frost plays in 
adding to the stock of nitrogmous niatters in the forest, R E  
well as to the purifying influence that  tlie forests exercise on 
a tinospheric air. 

The truly reniarkable richness of hoar frost merits attention as one 
of the interefiting pointfi in the complicated mech:tnism of the circala- 
tioii and rlistrihution of nitrngen throughout the M orltl. The frost 
work which is attached to the branches of trees prekenth to the air, 
a hich surrounds it ani1 is continually renewed, a large surf:ice for the 
absorption of all the soluble hotlies that it carries, awl the isolated treee, 
the plantations, ant1 the forests act like immense filters purifying the 
air that circulates through their foliage, rohbing it of those nitrogen- 
ous combinations which, heing returned to the soil hy a thaw, swve 
again as nutriment to the plantsand thus reenter the vital cycle. When 
one sees the branches of the trees bending under the weight of the 
frost, when the latter accumulates to the point of breaking the larger 
branches, we hhoulil recognize that this represents an appreciable fac- 
tor in the stock of nitrogenous material accumulated in the forests. 

The followiug analyses of one liter of nieltrd frost col- 
lected a t  Gembloux, Bc.lgiuni, are given in the aboVt. work : 

Milligrams 
of nitro- 

gen. 
March 1, 16S9.. .......................................... 5.66 
Januar 2 , l S  m... .......................................... 7. i0  

December 31, 1690 .......................................... 6.00 

Average ......................................... 7.53 
During the severe COld of the nititer 1194-95, h1. Graftiau 

ni: idp f i o i i i ~  fiirtlirr ~ ~ i ~ a ~ i i r e n i e u t ~  for the p u r p o h e  nf  RIBIJ 
taking account of t l ip  c1ii:Lntity o f  frost actually attached to 
the branches. On February 'i, Iretween 9 and 10 a. in., and 

Decemger31, 1690.. ........................................ 9.00 

December 31, 1690 ......................................... 7.03 - 

at  a temperature of 16O C. below zero (plns 3 . 2 O  F.) he col- 
lectecl the frost attached to diflerent species of trees growing 
i n  the arhoretnni of the ngricnltural ii~stitution a t  Geniblonx. 
The l)ranches that were heavily ladeiiecl wit,h frost were gently 
detached and then shaken Over a sheet of paper. The frost 
was then collected in a dish ancl weighed. In this way we 
could oiily obtain a part  of thr  frost, thereforr, the figures 
cited helow are the niininia. The quantities ohtained were 
as follows : 

Weight of- 
Burfaceof 

branch. Species. 

Qrame. Qru?im. Sq. C n l .  
C ~ ~ r i i u s  sangiiinea ................................... 2.0 34 
Popiilos alba ....................................... ~ i:: I 3.6 I 36 ..................................... 100 

%I3 
270 

Rihen saxatile. 
Salis alba 
Salis rit.ellina. ...................................... 39.3 

........................................... 

Graftian also weighed 'the frost on an entire shrnh (betttln 
rotirrirlifolia). The culie liiiiitecl hy the extremities of the 
branches was aliout 1.5 meters on a side; the weight of the 
frost was 1.755 kilograms. The melted froet was analyzed 
and each liter contained : 4.0 niilligrams of nitrogen as alii- 
nionia and 1.2 milligrams of nitrogen as nitrates and nitrites, 
or a total of 5.3 milligrams of combined nitrogen. 

This frost of February 7 was not a t  all remarkable, and yet 
we see that its weight exceeded 1 kilogram for each cubic 
meter of space occupied by the branches. I n  mature forests 
the I~ranclies occupy, a t  n low estimate, a space of about 
100,000 cubic meters to tlie hectare, and can, therefore, col- 
lect 100,000 kilogranis of frost which represent, approxi- 
mately, half n kilogram of comhined nitrogen, if we adopt as 
the base of our calculatina the sm:~11 amount of frost that  
collected un the hranohes during the serere frost of Felrruary 
7. If, for a n  average, we take 7.5 niiligranis instead of 5, the 
deposit would I)e nearly SO0 granis of nitrogen to the hectare, 
or 7 pciiinds to the acre. 

Frost is sonietinies foriiiecl to an extraordinary aniount. 
It is tlieii capahle of breaking by its own weight branches 
that are 10 centimeters in diameter, which liappened sonie 
years ago in clifferr~nt parts of tlie country. Therefore, the 
qiiaiitity of nitrogen that is given to the soil l)y the frost that 
falls on it is wry  COIIMid6'ralJlP. 

Thme authors, therefore, have with good reason said that 
the frost represents an  apprecialrle factor in the reserve of 
nitrogen w i t h i n  forest areas. If we add tn this the nitrogen 
contaiiied in the raiii, the dew, and the fog, wf' can ~ a s i l y  es- 
p1:qiii why, without any artificial atldition of nitrngen ant1 
wthon t  the intcrvention of those plants that  serve to fix at- 
mospheric nitrogen, the forest vegetation is a l ~  ays well sup- 
plied with iiitrogen, ancl it  also shows how the soil of forest 
areas g r o w  richrr in this elenient which is given to i t  by the 
detritus, or the waste of the forest. 

[May we not alsn suggest that  the stunted foliage 011 the 
summits o f  nionntains, fed as i t  is Iiy the melting of frost and 
SIUJW, niay he peculiarly well supplied with nitrogsn.-C. A.] 

ATMOSPHERIC REFRACTIONS AT THE SURFACE OF 
WATER. 

I n  response to an inquiry about mirage, the Editor has 
collected the following notes from recent publications : 

Prof. Charles Dufour of Lausanne communicated to the 
Academy of Sciences a t  Paris a memoir, of which Mr. Lan- 
caster ( C i d  c t  Trrre, April, 1896, Vol. XVII, p. 88) gives the 
fo 1 I ow i 11 g sun1 m R ry- 

Albnoinial refractions are often observed on Lake Lrm:tn [i. e . ,  
LnLe C+c.nevn, ~';witzerlantl]. IC tlie air is collier tli:tn tlie briif:we 
water we have conditiuntj favorable for mirage; the path of the cnrved 


